Inhibition of nitric oxide generation and lipid peroxidation attenuates hemolysate-induced injury to cerebrovascular endothelium.
The mechanisms of hemolysate-induced cerebral injury following subarachnoid hemorrhage are just beginning to be clarified. This study examined the injurious effects of hemolysate on endothelial cells derived from bovine middle cerebral arteries, and evaluated the roles of lipid peroxidation and nitric oxide production in this type of damage. Cultured endothelial cells were grown to confluency on gelatin-coated plates. The cells were characterized as endothelial cells on the basis of morphology. Factor VIII-related antigen staining, and low density lipoprotein (LDL) uptake. Additional cells were grown to confluency on collagen-coated well inserts, and were treated with hemolysate for 24 hours. Prior to hemolysate exposure, cells were treated with: a) an inhibitor of iron-dependent lipid peroxidation (tirilazad mesylate 100 microM), or b) an inhibitor of nitric oxide synthase (either N-nitro-L-arginine: NLA 300 microM, or aminoguanidine: AG at 1.5, 7.5, 15 or 150 microM). Permeability of the tracer, U-14C-sucrose, across the layer of endothelial cells was examined over a 24 hour period. Hemolysate induced a significant increase in the permeability across the endothelial cell layer. Pretreatment with tirilazad mesylate, NLA, or AG attenuated significantly hemolysate-induced changes in the endothelial cell barrier. These findings indicate that free radical generation and lipid peroxidation are critical participants in hemolysate-induced injury to the barrier function of the cerebrovascular endothelium. In addition, the results indicate that endothelial cells provide an adequate source of nitric oxide to damage their own cellular function. Finally, these findings strongly implicate free radical mechanisms in endothelial damage associated with subarachnoid hemorrhage.